
BIMM	
  124	
  Goals	
  

Develop	
  	
  
•  cri0cal	
  thinking	
  skills	
  
•  analy0cal	
  ability	
  

which	
  may	
  be	
  applied	
  to	
  any	
  infec4ous	
  disease	
  topics	
  in	
  future	
  	
  

Empower	
  students	
  to	
  learn	
  on	
  their	
  own.	
  	
  

Develop	
  competence	
  to	
  evaluate	
  primary	
  literature.	
  	
  

Develop	
  competency	
  in	
  understanding	
  interac4ons	
  between	
  
humans	
  and	
  infec4ous	
  agents:	
  

•  bacteria	
  
•  viruses	
  
•  parasites	
  



Key	
  components	
  of	
  BIMM	
  124	
  course	
  design	
  

-­‐	
  Reading	
  in	
  advance	
  

-­‐	
  Mandatory	
  sec4ons	
  

-­‐	
  Student	
  groups	
  (of	
  3)	
  

-­‐	
  Lecture:	
  use	
  of	
  clickers	
  and	
  peer	
  instruc4on	
  

-­‐	
  Write-­‐ups	
  on	
  primary	
  research	
  papers	
  

-­‐	
  Open-­‐book	
  exams	
  



•  Textbook	
  
•  Primary	
  research	
  literature	
  …	
  10	
  papers	
  per	
  quarter	
  

READING,	
  prior	
  to	
  lecture	
  



29	
  lectures	
  

Blue	
  indicates	
  a	
  
lecture	
  based	
  
upon	
  primary	
  
literature.	
  	
  



•  Textbook	
  
•  Primary	
  research	
  literature	
  …	
  10	
  papers	
  per	
  quarter	
  

READING,	
  prior	
  to	
  lecture	
  

Provide	
  a	
  sheet	
  of	
  4ps	
  for	
  understanding	
  each	
  paper	
  
(explana4on	
  of	
  cell	
  lines,	
  genes,	
  techniques,	
  jargon,	
  etc).	
  	
  	
  

If	
  you	
  do	
  not	
  understand	
  the	
  meaning	
  of	
  a	
  word,	
  LOOK	
  IT	
  UP!	
  
If	
  you	
  do	
  not	
  understand	
  a	
  concept	
  or	
  technique,	
  LOOK	
  IT	
  UP!	
  

	
  This	
  is	
  what	
  scien4sts	
  do.	
  	
  J	
  

Give	
  students	
  general	
  guidelines	
  and	
  4ps	
  on	
  reading	
  (and	
  
studying)	
  research	
  papers	
  at	
  start	
  of	
  quarter.	
  



Come	
  to	
  class	
  with	
  a	
  prepared	
  mind.	
  

Pre-­‐lecture	
  preview	
  of	
  course	
  material	
  
	
  à	
  greater	
  level	
  of	
  organiza4on	
  in	
  a	
  student’s	
  mind	
  

•  Textbook	
  
•  Primary	
  research	
  literature	
  …	
  10	
  papers	
  per	
  quarter	
  

Incen0ves	
  to	
  read:	
  
•  3-­‐ques4on	
  clicker	
  quiz	
  	
  (Orange	
  box	
  ques4ons)	
  

READING,	
  prior	
  to	
  lecture	
  

Focus	
  on	
  comprehension,	
  not	
  memoriza4on	
  



Your	
  likelihood	
  of	
  infec4on	
  with	
  V.	
  
cholerae	
  is	
  enhanced	
  if:	
  
a.  you	
  take	
  antacids	
  
b. you	
  eat	
  raw	
  seafood	
  
c.  you	
  have	
  blood	
  type	
  O	
  
d. you	
  drink	
  unboiled,	
  unfiltered	
  tap	
  
water	
  in	
  India	
  

e.  all	
  the	
  above	
  



This	
  study	
  involved	
  the	
  use	
  of:	
  

a. human	
  pa4ents	
  
b.  live	
  mice	
  
c.  guinea	
  pigs	
  
d. cell	
  culture	
  
e.  b	
  and	
  d	
  



Come	
  to	
  class	
  with	
  a	
  prepared	
  mind.	
  

Pre-­‐lecture	
  preview	
  of	
  material	
  
	
  à	
  greater	
  level	
  of	
  organiza4on	
  in	
  a	
  student’s	
  mind	
  

READING,	
  prior	
  to	
  lecture	
  
•  Textbook	
  
•  Primary	
  research	
  literature	
  …	
  10	
  papers	
  per	
  quarter	
  

Incen0ves	
  to	
  read:	
  
•  3-­‐ques4on	
  clicker	
  quiz	
  (Orange	
  box	
  ques4ons)	
  
•  more	
  challenging	
  ques4ons	
  (Green	
  box	
  ques4ons)	
  
	
  	
  	
  	
  	
  involving	
  group	
  discussion	
  
	
  	
  	
  	
  (groups	
  are	
  called	
  upon	
  to	
  respond	
  to	
  clicker	
  ques4ons)	
  

Focus	
  on	
  comprehension,	
  not	
  memoriza4on	
  



CAPE	
  comment:	
  	
  
Doing	
  your	
  reading	
  is	
  absolutely	
  necessary	
  for	
  
this	
  class.	
  	
  You	
  will	
  be	
  absolutely	
  lost	
  in	
  lecture	
  
if	
  you	
  do	
  not	
  read	
  the	
  assignements	
  
beforehand.	
  	
  



Lecture:	
  Peer	
  instruc0on	
  model	
  

1)  Presenta4on	
  of	
  a	
  problem	
  
2)  Individual	
  Thinking,	
  Individual	
  Vote	
  

Pre-­‐Class	
  prepara4on	
  

Class-­‐wide	
  discussion	
  
	
  	
  	
  	
  	
  (Instructor	
  may	
  call	
  on	
  specific	
  groups	
  to	
  elaborate)	
  	
  
Explana4on	
  by	
  instructor	
  

3)	
  Group	
  Discussion	
  (with	
  2	
  other	
  students)	
  
•  Prac4ce	
  discussing	
  &	
  analyzing	
  challenging	
  concepts	
  
•  Ques4on	
  the	
  instructor	
  or	
  TA	
  during	
  discussion	
  
•  Reach	
  group	
  consensus	
  

4)	
  Vote	
  again,	
  according	
  to	
  group	
  consensus	
  



Peer Instruction: 
Learning Gains in Physics Nearly Double 

Crouch, C., Mazur, E. (2001) Ten years of experience and results.  American Journal of 
Physics. 69(9):970-977.  

Traditional Instruction 

Peer Instruction 



Benefits	
  of	
  Peer	
  instruc0on	
  Model	
  

•  ac4ve	
  engagement	
  in	
  class	
  (students	
  don’t	
  “tune	
  out”)	
  	
  

•  opportunity	
  for	
  student	
  self-­‐assessment	
  	
  

•  opportunity	
  for	
  instructors	
  to	
  assess	
  student	
  understanding	
  	
  

•  recogni4on	
  of	
  common	
  misunderstandings	
  	
  

•  prac4ce	
  applica4on	
  of	
  basic	
  principles	
  to	
  new	
  problems	
  	
  

•  prepara4on	
  for	
  exams	
  



Chlamydia	
  
Case	
  study	
  



Suzy	
  Jones	
  is	
  a	
  18-­‐year-­‐old	
  college	
  student	
  who	
  presents	
  to	
  the	
  
Student	
  Health	
  Center	
  seeking	
  advice	
  about	
  contracep4on.	
  	
  
	
  
History	
  
Has	
  never	
  had	
  a	
  pelvic	
  exam.	
  
Has	
  had	
  2	
  sex	
  partners	
  in	
  past	
  6	
  months	
  	
  
Does	
  not	
  use	
  condoms	
  or	
  any	
  other	
  contracep4ves	
  
Her	
  periods	
  have	
  been	
  regular,	
  but	
  she	
  has	
  recently	
  noted	
  some	
  

spofng	
  between	
  periods.	
  	
  
Denies	
  vaginal	
  discharge,	
  pain	
  upon	
  intercourse,	
  genital	
  lesions	
  or	
  

sores	
  
	
  
Physical	
  exam	
  
The	
  genital	
  exam	
  reveals	
  normal	
  vulva,	
  and	
  vagina.	
  
The	
  cervix	
  appears	
  inflamed,	
  bleeds	
  easily,	
  with	
  a	
  purulent	
  

discharge	
  coming	
  from	
  the	
  cervical	
  os.	
  	
  “Endocervici4s”	
  
No	
  cervical	
  mo4on	
  pain,	
  or	
  uterine	
  tenderness.	
  
	
  



What	
  microbiologic	
  diagnosis	
  should	
  be	
  
presumed	
  at	
  the	
  4me	
  of	
  the	
  exam?	
  

a. Chlamydophila	
  pneumonia	
  
b. Chlamydophila	
  abortus	
  
c. Chlamydia	
  trachoma;s	
  
d. Neisseria	
  gonorrhoeae	
  
e.  c	
  and	
  d	
  



What	
  treatment	
  is	
  most	
  appropriate	
  
while	
  awai4ng	
  lab	
  tests?	
  

a.  an	
  intramuscular	
  injec4on	
  of	
  
vancomycin	
  

b.  oral	
  azithromycin	
  taken	
  daily	
  for	
  7	
  days	
  
c.  an	
  intramuscular	
  injec4on	
  of	
  cekriaxone	
  
d.  no	
  treatment	
  …	
  the	
  infec4on	
  usually	
  

clears	
  without	
  treatment	
  
e.  b	
  and	
  c	
  



Which	
  test(s)	
  would	
  NOT	
  be	
  used	
  to	
  confirm	
  
her	
  diagnosis?	
  

a.  culturing	
  a	
  swab	
  of	
  the	
  endocervix	
  
b.  microscopic	
  examina4on	
  of	
  bacteria	
  in	
  the	
  

swab	
  
c.  detec4on	
  of	
  an4gens	
  from	
  the	
  swab	
  using	
  

enzyme	
  immunoassay	
  
d.  nucleic	
  acid	
  amplifica4on	
  (PCR)	
  test	
  on	
  urine	
  
e.  All	
  of	
  these	
  tests	
  are	
  poten4ally	
  useful	
  in	
  this	
  

case.	
  



If	
  she	
  had	
  not	
  come	
  to	
  the	
  clinic,	
  and	
  the	
  
infec4on	
  remained	
  untreated,	
  Suzy	
  may	
  
have	
  developed	
  complica4ons.	
  	
  Which	
  of	
  the	
  
following	
  is	
  NOT	
  a	
  complica4on	
  of	
  chronic	
  C.	
  
trachoma;s	
  infec4on?	
  

a.  infec4on	
  of	
  infant	
  if	
  she	
  gives	
  birth	
  
b.  pelvic	
  inflammatory	
  disease	
  
c.  infer4lity	
  
d.  ectopic	
  pregnancy	
  
e.  These	
  are	
  all	
  poten4al	
  complica4ons.	
  



Chlamydia	
  
Research	
  paper	
  





Figure	
  1	
  
in	
  vivo	
  or	
  in	
  vitro?	
  



What	
  is	
  indicated	
  
by	
  these	
  data?	
  

a.  Mouse	
  chlamydia	
  bacteria	
  do	
  not	
  replicate	
  
effec4vely	
  in	
  wild-­‐type	
  mice.	
  

b.  Human	
  chlamydia	
  bacteria	
  replicate	
  prolifically	
  in	
  
wild-­‐type	
  mice.	
  

c.   Mouse	
  IFN	
  inhibits	
  the	
  replica0on	
  of	
  human	
  
chlamydia	
  in	
  wild-­‐type	
  mice.	
  

d.  Mouse	
  IDO	
  is	
  not	
  induced	
  by	
  IFN	
  in	
  wild-­‐type	
  mice.	
  
e.  More	
  than	
  one	
  



Op0onal	
  write-­‐ups	
  on	
  primary	
  research	
  papers	
  

three	
  assignments	
  per	
  quarter	
  
	
  	
  	
  	
  	
  	
  	
  	
  op4onally	
  worth	
  8%	
  of	
  grade	
  
	
  	
  	
  	
  	
  	
  	
  	
  (only	
  2	
  papers	
  are	
  necessary	
  for	
  full	
  credit)	
  

students	
  read	
  paper	
  	
  
	
  	
  	
  	
  	
  and	
  hopefully	
  discuss	
  it	
  with	
  their	
  group	
  

instructor	
  provides	
  each	
  paper,	
  a	
  list	
  of	
  ques4ons,	
  
	
  	
  	
  	
  	
  	
  and	
  perhaps	
  4ps	
  to	
  understand	
  paper	
  

students	
  individually	
  write	
  up	
  their	
  answers	
  

papers	
  graded	
  in	
  sec4on	
  



Op0onal	
  write-­‐ups	
  on	
  primary	
  research	
  papers	
  

(2 points) 

(up to 1 point per paper) 



Mandatory	
  write-­‐up	
  on	
  primary	
  research	
  paper	
  

one	
  major	
  paper	
  per	
  quarter	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  worth	
  30%	
  of	
  grade	
  

students	
  individually	
  complete	
  the	
  assignment	
  



Open-­‐book	
  exams	
  
emphasize	
  

•  problem	
  solving	
  skills	
  
•  evalua4on	
  of	
  case	
  studies	
  and	
  
research	
  data	
  

•  extrapola4on	
  of	
  basic	
  principles	
  to	
  
new	
  situa4ons	
  

CAPE	
  comment:	
  	
  Be	
  aware	
  that	
  you	
  cannot	
  cram	
  for	
  this	
  class.	
  	
  
The	
  ability	
  to	
  quickly	
  read	
  and	
  accurately	
  analyze	
  a	
  biological/
medical	
  research	
  paper	
  is	
  key	
  to	
  succeeding	
  in	
  this	
  class.	
  	
  This	
  
skill	
  can	
  only	
  be	
  developed	
  over	
  ;me	
  with	
  lots	
  of	
  consistent	
  
effort.	
  



Student	
  response	
  
…	
  during	
  lecture	
  I	
  sit	
  eagerly	
  on	
  the	
  edge	
  of	
  my	
  seat	
  wai4ng	
  to	
  hear	
  the	
  next	
  
answer	
  to	
  the	
  ques4on	
  asked!	
  

…	
  keep	
  the	
  course	
  interes4ng	
  by	
  providing	
  a	
  different	
  perspec4ve	
  on	
  the	
  material	
  
we	
  read	
  from	
  the	
  textbook.	
  

…	
  got	
  me	
  excited	
  to	
  learn.	
  

This	
  class	
  was	
  awesome!	
  	
  I	
  love	
  how	
  I	
  am	
  now	
  able	
  to	
  tackle	
  any	
  scien4fic	
  paper	
  in	
  
a	
  few	
  hours,	
  regardless	
  of	
  the	
  subject	
  maoer	
  being	
  something	
  I	
  am	
  knowledgeable	
  
about	
  or	
  not.	
  	
  I	
  really	
  liked	
  the	
  in-­‐class	
  peer	
  instruc4on	
  as	
  well,	
  I	
  feel	
  I	
  was	
  able	
  to	
  
apply	
  the	
  concepts	
  much	
  beoer	
  aker	
  discussing	
  with	
  my	
  group	
  mates.	
  	
  

The	
  number	
  of	
  papers	
  you	
  read	
  is	
  preoy	
  heky,	
  but	
  you’ll	
  walk	
  away	
  with	
  an	
  
understanding	
  of	
  research	
  science	
  and	
  be	
  able	
  to	
  pick	
  up	
  any	
  paper	
  with	
  a	
  
frightening	
  4tle	
  and	
  laugh.	
  

I	
  really	
  liked	
  the	
  cri4cal	
  thinking	
  this	
  course	
  promoted.	
  	
  Being	
  ac4vely	
  engaged	
  
during	
  lecture	
  to	
  think	
  and	
  discuss	
  the	
  material	
  was	
  refreshing	
  and	
  kept	
  the	
  course	
  
interes4ng!	
  



Student	
  response	
  

…	
  quenches	
  students’	
  thirst	
  for	
  knowledge!	
  

…	
  intellectually	
  s4mulates	
  everyone	
  in	
  class	
  to	
  join	
  in	
  discussion.	
  

…	
  the	
  ques4ons	
  she	
  poses	
  to	
  the	
  class	
  are	
  always	
  thought	
  provoking,	
  making	
  you	
  
see	
  and	
  think	
  beyond	
  just	
  mere	
  factoids	
  we	
  have	
  to	
  memorize.	
  

…	
  teaching	
  style	
  really	
  makes	
  it	
  easy	
  to	
  1)	
  understand	
  during	
  lecture	
  and	
  2)	
  
understand	
  it	
  weeks	
  later.	
  

…	
  encourages	
  students	
  to	
  answer	
  ques4ons	
  and	
  think	
  cri4cally.	
  

…	
  always	
  pushing	
  us	
  to	
  the	
  next	
  level.	
  

…	
  wakes	
  me	
  up	
  and	
  has	
  me	
  ready	
  to	
  learn.	
  

I	
  wish	
  more	
  bio	
  classes	
  followed	
  this	
  format.	
  	
  

…	
  taught	
  in	
  a	
  mentally	
  s4mula4ng	
  way.	
  

Difficult,	
  but	
  teaches	
  very	
  important	
  cri4cal	
  thinking	
  skills.	
  

…	
  some4mes	
  I	
  wish	
  the	
  class	
  was	
  longer,	
  so	
  we	
  could	
  talk	
  about	
  the	
  topics	
  longer.	
  

…	
  very	
  intellectually	
  s4mula4ng.	
  	
  Also	
  super	
  hard.	
  

This	
  is	
  a	
  HARD	
  class,	
  but	
  incredibly	
  useful.	
  



Student	
  response	
  
I	
  couldn’t	
  imagine	
  taking	
  this	
  class	
  in	
  a	
  format	
  other	
  than	
  the	
  one	
  provided	
  by	
  these	
  
professors.	
  

Tough	
  with	
  lots	
  of	
  material,	
  but	
  loads	
  of	
  fun	
  and	
  lecture	
  always	
  seems	
  to	
  go	
  by	
  way	
  
too	
  fast.	
  

I	
  love	
  the	
  interac4ve	
  style	
  and	
  makes	
  a	
  huge	
  class	
  feel	
  more	
  like	
  a	
  discussion.	
  	
  I	
  also	
  
love	
  how	
  this	
  class	
  was	
  based	
  mostly	
  on	
  primary	
  literature	
  and	
  learning	
  how	
  to	
  
dissect	
  and	
  understand.	
  	
  It	
  is	
  an	
  invaluable	
  tool	
  both	
  as	
  a	
  student	
  of	
  science	
  and	
  for	
  
learning	
  to	
  think	
  cri4cally	
  in	
  general.	
  

…	
  very	
  rewarding	
  since	
  you	
  learn	
  to	
  read	
  and	
  decipher	
  research	
  papers.	
  

You	
  will	
  learn	
  a	
  lot	
  and	
  you	
  can	
  see	
  yourself	
  grow	
  in	
  the	
  course.	
  

It	
  was	
  very	
  fun	
  and	
  interes4ng.	
  	
  Reading	
  journal	
  ar4cles	
  are	
  difficult	
  but	
  you	
  feel	
  
like	
  you	
  accomplished	
  a	
  lot	
  through	
  this	
  class.	
  	
  Now	
  reading	
  papers	
  are	
  not	
  as	
  
terrifying	
  and	
  I	
  can	
  actually	
  understand!	
  

One	
  of	
  the	
  most	
  difficult	
  biology	
  courses	
  on	
  campus.	
  	
  It	
  takes	
  a	
  lot	
  of	
  work	
  and	
  
effort	
  in	
  order	
  to	
  succeed	
  in	
  this	
  class,	
  but	
  it	
  is	
  definitely	
  rewarding	
  and	
  you	
  pick	
  up	
  
a	
  lot	
  of	
  valuable	
  analy4cal	
  and	
  research	
  paper	
  reading	
  skills.	
  	
  It’s	
  also	
  one	
  of	
  the	
  
best	
  biology	
  courses	
  offered	
  at	
  UCSD.	
  



Student	
  response	
  

The	
  sec4on	
  papers	
  really	
  help	
  me	
  in	
  other	
  courses	
  that	
  require	
  that	
  I	
  read	
  scien4fic	
  
papers.	
  	
  I’m	
  really	
  surprised	
  on	
  how	
  much	
  I’ve	
  gained	
  in	
  scien4fic	
  paper	
  literacy!	
  

I’m	
  not	
  sure	
  I	
  will	
  remember	
  the	
  details	
  of	
  the	
  pathogens	
  we	
  learned	
  about,	
  but	
  I	
  
definitely	
  think	
  my	
  reading	
  comprehension	
  and	
  cri4cal	
  thinking	
  skills	
  were	
  
challenged	
  and	
  have	
  improved	
  over	
  the	
  course	
  of	
  this	
  class.	
  

Papers	
  were	
  interes4ng,	
  I	
  really	
  liked	
  how	
  a	
  paper	
  would	
  seem	
  like	
  complete	
  
gibberish,	
  and	
  then	
  three	
  hours	
  later,	
  I	
  would	
  be	
  speaking	
  to	
  others	
  about	
  the	
  
paper	
  and	
  feel	
  like	
  an	
  expert	
  in	
  the	
  field.	
  	
  I	
  was	
  amazed	
  how	
  much	
  faster	
  I	
  am	
  able	
  
to	
  read	
  scien4fic	
  papers	
  now	
  as	
  compared	
  to	
  before	
  this	
  class.	
  	
  I	
  had	
  experience	
  
reading	
  scien4fic	
  papers	
  in	
  my	
  lab,	
  but	
  never	
  to	
  this	
  extent.	
  	
  Loved	
  it!	
  

not	
  enough	
  4me	
  to	
  click	
  in	
  aker	
  discussion	
  

reading	
  comprehension	
  ques4ons	
  too	
  hard	
  

too	
  much	
  reading	
  

too	
  stressful	
  

Student	
  objec0ons	
  


